PATENT ABSTRACTS OF JAPAN 



( 1 1 Publication number 2001-035694 
(43)Dste of publication of application : 09:02.2001 



(Si)Im.CL 



H05B 1/46 
C23C 14/00 



v2 Implication number • 1 1—212871 
C22)Date of filing : 27.07.1999 



C7!)Aoplicant : MATSUSHITA ELECTRIC WORKS LTD 
C72)Invertfor . NAKAMURA KOSUKE 

KITAMURA KEIMEI 

SAWADA KOJI 



(54) PLASMA TREATMENT DEVICE AND PLASMA TREATMENT METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED; To provide a plasma treatment device 
capable of stably generating small and uniform plasma and of giving 
plasms treatment to thick materials to be treated. 
SOLUTION; Tnis device has a chamber 1 In which a high voltage 
electrode 2 and an earth electrode 3 are provided, Plasma 
generating gas is introduced into the chamber 1 and an alternating 
field is applied between the high voltage electrode 2 ana the earth 
electrode 3 to generate dielectric barrier discharge between the 
high voltage electrode 2 and the earth electrode 3 under 
atmospheric pressure. The dielectric barney discharge is used to 
generate plasma from the plasma generating gas and the plasma is 
used tc give plasma treatment to a material 4 introduced between 
the high voftage electrode 2 and the earth electrode 3. A carrying 
means (roller) 5 is provided in the chamber 1 at its position, other 
than an opposed space between the high voltage electrode 2 and 
the earth electrode 3. for carrying the material 4 to be treated The 
carrying means 5 can be limited not. to project, largely outward from 
the chamber 1. 
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Affl tfxiy> t>rfv x^££sr? & <t ±tfc c a>^^ x-? r 
JHEBS <b tfftB&PHtt: *A $ WtK«Mj* X 

[ lg*f 2 ] ? * > ><- -s^WAfSe^A* ff ^ fc 
AD i > * fr > > <^ 6^**Wg*3«r>«ffi * fr ^ fc 

«><z>aip <^cmi , ap £ AP^-oara § & 
&c t&^mt-r&zmm \ icmm&^yx^mmm 

[ lg*f 3 ] 9 fr > > f- -M^^EttWPAStf * 
< - . HJAP *W ADfiit'CBBI @ ft*:** U *C 

[ 4 ] * fr > > <- -NO»«ffilSK5)«A4 It ^ fc 
«XD AP£, * fr > > 6€>*&»*4^*SS £ ?t ^ fc 

^UP***:^--**!*, AP<fcUiP*x»J * M£ 
X^&M^ 0 

[Et«3f 5 ] AP i (HP©?f«Utc^ fr w^.-.^^" 

7 x^m§ft*<&%ti£%xt* fr >^<-^^3ewD*A 30 
irnxme ] ^fr >^-©rta*86®i^T'3->^ > 

75^6w^n^eafe©^^x^&fs^e 0 

7 X"7«fi*tt. 

[§g*f i o 1 AP^^r^^rAD^^^fr>^-rt 
cck&sMs&^au APP*fflt>fca?-fr>-'<-rt , c 

CdKS^>^ ? ^7M*tt. 50 
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[M«3R 1 I ) ttlAPW^BS^rttiAP^^^ fr »f 
-rtKttWetttttAl/. WAPSP^tBOfc^^ fr 
-ft^*HBttfc^X?OT*lfcl,. -XtC, &AP^ 
*J|<r»r(BAP*fe*«^**iaT*Ci«*»i^ 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

jittWtCdS *j ^ 3^ 6*S*safSi3sti: ^ ^ x jfg^ c 

^r|g. 11^6 ~ 2 1 4 9#^#S) * im 1 tC^X-7 
«tJei^sa>St*piJ&7nTo n*^fr>^-r'«b->x, * 
fr i <0-*C!>iHiM^i*AP7^garW^n*cc^i 
. * fr >^ - 1 GHfcfrPWfcKt* AP 7 t *fiW$ & 
£5t£ftU8&mWiE>ftXi<*&o £tc. * fr 1 rt 

«6ntfe^. -e^^ h 1 3i£^fr l P9^31 
T 1 S^JUh 1 3ii s AP7^6^fr>^'-lF3tCa» 

A^n, KDMftaiftbfca, tHP8*& 

* fr > ^ I ^-^^g $ n & X td ^ * > l pj-S: M 

[ 0 0 0 3 ] C ©^9 X^«MBS^Kftffl*4 
x^»a«rlfct , «:*fc-7 , <:t*, ST. ^fr>^'-i^tc 

3©±CCSA4Ae^4^«5tS-^CitC^->X" 1 $*^^4 
t*AP7?!»^^fr>^'- 1 ftKWAStkfcft, Ml 1 
WltiilO. tBP8^^fr i?ftc^^n^> 

v ^ x^ fSdrfs 3n^w*& 8 

[ 0 0 0 4 ] 

HBs^ab-jfe, Sfc v ^hl33^SSl i^Fl^il 
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[ o o o 5 ] *^\*±&<D£&mftx;tj:$ntci>c>v 

* ^ x-* «!stts&cxc n*« i,*tc x^9*mi$& 

[0006] 

fMfiE3£Kt*. 1 ft tt^X^S^tfX 

Epfipir & c i k: Jt ♦) . 2 3 ofei 

; < i» r fesr:^ x^*^# x*>6 x-** 

££tt^C X"*X*E«S 2 £ fgx&@& 3 CDffH ^ 
[ 0 0 0 7] S fc, *RBCDrt&gr2 Kff&ftBitiC, tt 

^ri i <j>mmc j$&x, 1 4 (T> 

«A*tr^fc»©AP7£. >^<-l3^6©1*Wl 
^4 ©*ffl «T 5 fc tfWWp S & * + > lie , 
AP? &APP2 1 TflilH!gS«c»aT&i^W:ttiP« 
£ i±4D^ 2 2 g BflS l/«4C4 «*• <t T 

[ o o o a ] *fc, ^imcDtt«4r3 K#*«sii**, i# 

* asp ** * > ' i <om*3m 4 ^>asg % tf ^ fc 
*>g>iUAP6 + 1 krw. mAPe £Wap 

[0 00 9] $fc, 4cA930DAfc4Off4«:ff'&A91tit t Sft 

« A£?i ^ fc*©AP 7 £ . * t >^ - 1 ^ ?><omm 

AP7£ffiP8£XM? h^C^t«l>Cil:^ 
[0 0 1 0 ] -4c^<ot#^3E5K^-g>^ts:, IS 
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[0 oil] sfc, *»wcc«*lf 6 IS 

[ 0 0 1 2 ] Sfc, *»W<Z3»*3i7 iC#*«W«, in 

eiawd««yu6i?r>aBM£ i o + i 

[0 0 13] ^Anc^AVSKff^An^, IS 

I o 014] *%mv>ftT&ms tc#-&^x^«!ffi*ft 

[ 0 0 1 5 ] *fc, *|BPi<EWl3Wi 1 0^^7X7 
lg*W9fl>»^M^ % C AP^2 i«n 
l^C AP7^6^ t i rttc4**is^4 &^Al/, 
/.□P2 1 *Bbft:»?-+ 1 RTlA^^4iC7 

[ o 016] ^^c, i&m<osit#m \ i oc^^^x^? 

PB^rti]Aa63^6^ 1 fttiiWmto4 **A 

I/. WAPP2 0*BB Wc«^ + 1 rt-Cl*«Mi 
4K^X^Safi«|fctr. (BAP»2 0 4W^r 

[ 0 0 17] 

[ 0 0 1 8 ] B ltc^ >*3(W^X^*fi«:fT 

ii^E^S2. gii^g3. &mmmm4o>i&m^m 

•^C#jMi*AP7 ii/rM^^rtf), *^>/<- i 
ocisrw^ns^>7'Y>^©APP2 HCJ:-'C. AP 

40 7#HBiate»j«3m:^&, fjat?*, APP2 i 

&C£tcj:*;AP7*W»3n, T^^n^Ciocj: 

^ + >- , <-icc:ssti6ns^>7'i>st<z>tBpp 
2^a^t. fflP8iiBBaaK»asnr<,»*. -r 

mm2ft&cti££t)&o%&mmzn&<DX'&& 0 s 
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[ 0 0 19] 9 + 1 t*r £ »J *<«WW>&SMHJ» 

t^> uxi^ ^co&h-ckjA^ -s c <t 
* I ® ftfflittttHrc - - ^ < > ^ * 

(AhO s ). g£ffc**:> (^*^7tT i0, }, 
S i 0 2 , A 1 N, S ! ^ N, S s C. D L C i&J-lr 
*>h"tt*t*RB>, **:>»m»j*a, PZT 

W*«fc^tc^^^x^»«s, RtffJ*, g£*tx 

w ttc ^ o #JR o . ? *■ > } <- i (f>rti^ x u 
-jqc * fitf fttsi i> fc«, 6 o o x;eUi©fli*r 

AHBKISS (CVD) (MffiHW^ <P 
V D > t£ J: Q ^ + 1 ®rt®&8fe®i&i?=* - ? 4 > 

[ 0 0 2 0] C ©J: 5 IC? + 1 ©rtffl«:»ll*X* 
12-7^ > £C ^t^oT, SiES82*>&<r*W:» 
jte*£^3 £ 1 ©^^©BriWSsWBC 5w 

^<£5K^&C<L#T'£. SE^«2£»*fe@fiE3G>Rg 

> ; < - 1 <£#f ® MHMJrC ^ - 7" * > ^ O X h &\ » 0 
[002 I ] *ESS2t*^7->U^fltt4T«>^IBr* 

&m3 2mmznxi>&<, 3 

jH^^ 3 & C <t * , AEttfe 2 

^mci #-c * r«nwi>lWl , c* r kWsms® 

^JOK'T'?* 1991- 4. 1 0, ^ 



(4) 4$H2 0 0 1 -35694 

IZmi p 1 9 1 - 1 9 6 > *&B*fiRHttiKteR 
(8«ffl^B^, 199 3. 3. 2 5fcMR. p7 

3 i > fti-ccaa*$ni:^^*a«:J*flW'^ct^t?fif 

i f 'SMMrSRESS 2 ^»iiSiSS 3 (D^kWZ *"f\s~ 
CC'f^ 4 8 0-1 0 0 0 *C0>Sft % C 1-15 »rafti& 

io «ae u triSEffift 2 ^>#**s 3 <o^®tc^sw$^^r 

[ 0 022] * fc, m 2 ^ic feizmmzRV 
^mm%3<K>^m\m^mm^t&xm^3 3 l bxm 

r-C'iBi^E^ 1 0 k VJgLfcTab* C U», C<?> 

>, r p 7 p x - f ji^f^i?ij^i> c 

JJDlyfc^^ffi*CA^r *>^:c»o $ &K»*43S»CA-* 
[0023]*U» ia (a) ( b ) KjWTCCT J: 
*EM2atX4(*«S3 

0. C^Cit. ^JSET^H{i*«)»*sare^x 

^ttM5fe3coiR(ca&A^n&ft^m3 4^^f«& 
40 - -7 -Ffe^oc j; o^<nci^i>(> 

[ 0 0 2 4] i:!atf>J: ^^jf^^n^^E^SS i^ife 
Tol3SS$nTC^o SE«S2Ji3oA^tr. AP7 

aaB3ni:i*** #16^31*6^*0^:, ap 7 i ^ 

P 8 ©*hW*rtKffi*J: 5 K*EflS* 2flDT«BcaBeS 

so w^o, *fc. a««««3(*'t©j**i«^«*^ 
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Gnu; 2 t^«3<)>en^*ww^fl«B*rtor 

2£ttJt«fe3CDfflG>£M <MlSlX-%-X) 3&»jR«an 

[ o o 2 s ] tm&?mz <D±Tv>mm < 

7HEttS2 ^«jMS3«nHL3^1 mm*»C*n 
I*. Ste«S2i**wS3<^felT?1@^iSC:->^ftcS 

£n 3 4 vtm$m c^< w Asanas* *j , o % 
tm&m3 4 W%< < r^x^*4«w* 

^^MM>tMlKS4f 4 a^ttS^n 3 4 KaBA^ac £*> $ 

pi l # 2 o m m h £ . tm&m 3 4 -etwjwa c 

0 tc < < ^ X nm J: < ^ 4Ci $Jft 1/ 

[0026] n - 5 - 5 tt*^ Wat* 
-7^. *'Jr hv^'U^o^UV <S1££i : ^?P 

& 0 COP — ^-SJt^+^^f— 1^4^ot, b& 

♦j £ 5 — >tfa>oc - ^ - 5 <© wtc 2 -&<oWkW& 3 

£-tf£J:^tC^C AP7itBP8©«ifil*i«KjK^J: 
lai^nSTk^tca-SJt^ccieHS^rc^o p- 

Tfrfc>*>. P-? Irt-CM^* 
EEM 2 t «Ht«B 3 WeSC'Misl - x { fttt&B 3 

4> tw^BBifcffiesn^t**. *tc #p-^-5 

i ©Skiers vce>(W« i o 

r. ftttiffii 0t#B»Si**CB*sa*3 TfciHisS 

[ o 0 2?] c©j;^a^ni>^7A'7«^ 
ec. ftte«3 o tfiot:^ + i fttc^x-?** 
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±#K*ESS 2 i«Jft@S3«>iatc: 
S3 <OTS>*«gfeBa 3 4 K§»ttl?*&gfcfK&MI 3 2 £ 
& £ ft K C * »J 7 BUSK J: D ^ X^£j&J1 # 

I 0 0 2 8] :^X-*±dWWX i ItT^ti^A {# 

lite ^ u-^> ^^mf uii^ji^M^ffi^ 

u^x h<??iUlB. Wi7i;k^-^>^ LCD© 
fir^Wdlt, aw. co 2 , N 2 OftiT©»rffcft 

&x&Zo mfc*fA<?>mtii\&itT^m&Av>&mi£itii, 

30 it. saa»wi£<w^w*o. Rrs^/x©«aii!fi 

[ o 029] $tc, -®f£ i &m2 t&mfm3<om<Dtm 
&mz 4 ^m^^n^ssstmruomftsmt irhz-2 

0 0MH z icm&t&V>m*£ LA>, S9M>HttBW 1 
kHzTRSlr'Attii, iWfflll3 4*CCD*WS&S«lk3 

c £ #r ft & < Jtt €>ian^*^o $M<Dm&%c&> 2 0 0 

MHz^rlS^^^, tmmm3 4X<D^X^<D^&± 
40 W*l/<tt«>. *EES*2 J t>**tB*3W*»3Mfi< 

[ 0 0 3 0 ] *fc, «nsiH3 4 ccaittsn^aittfitA 

0 - 3 5 0 0V/ cm 3 , «F* L- < li 1 0 0 -5 0 
3 4Keo*B3ft££n;&n@*#3 5 0 OW/cm' 

so mtsmijo>&ac <w/cna 5 > ii, <en»@A 
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l 0 0 3 1] ±lacr>J: 5 a: Utft®^W3 4 OC^X^ 

^-5^a#ltlBi0tc:ii]i^g?)$ii^i^(;c:, m& <a> 
CC^TJ^tc. AP^2 1 £J^ft«BiS'1iT:*- + :w<-- 
10DAP7£$3&U AP 7 lfttttMft 

CC. AP^2 1 ^TttSSicFiiir^^ 1 C0AP7 

»ut:*Bttwc^ x-**esn&« KMfe 

4^itiP8cCific^< IMS {dJK^J:^. gp 
j|£2 2 £±#^gj£tfr? + >m- i ©tBP8 
I/. ^6 < e > t&r&£$l£, lOOtiipa^ 
5 ^ Xv^i 3 4afcS4«5fS*89 4 £ p - ^ — 5 ® BKK 

[ 0 0 3 2] £ fc, 5 feflfflWtt^ttW^* C i 

SrTcfc^tC, APisl2 I 4±«WBft3-tti:^ + ^<-l 
tf> AD 7 &MR U , AP 7 ?E> * ; 1 rt iC WMM 
«94£aSAT£o ?-^>^<- irtCC*A$nfcK^I3SI«9 

4 d&M&i 3 4 ft©wi $ n £ i % 

Jtt^tfjhl/, KsaSl j 894©aB3ll**ffiT-5> Q -XK. 116 
<b) CC^T^^Od, APP2 l«rTS8tt$^C^ + 
1 (PAP 7 &Ba£l>^ lrt«:1fiffl^ 

x-^saai&teT* -xk, ise (d> te^-J:^. SP 

C<7>i:^^UTt^i^4^^"^X^^^^^ 
[0 03 3] C®**W«X*lfc K*ffl*4£«SW 
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o>X- . ffl&r¥<D p - 7 - 5 4 ^HS^S^M 

4A!S«S! 4 3ftMfftl AsV ^ W tCf ^ C i *^t?* . tt«L 
Btt 4 «>M^Cftt[«mtt 4 0>7 ^ X-73Ag|^g|!ttc^T 

*3fe^ficgT^ <t^ccSE@S2 ©Tfftc80K«>« 

a - ^ - 5 *> i$mm 3 v>ma£^? & c t cc 

ctoX, a-^-5& : ? L ^>M-i^cM^i*Efllft2 
i*M«S3©IW>aW(j^-^ {]RS£ni3 4> 

JE^^ 2 4 HHt«S 3 <W1K/M9e 3^J:^tcnc 
4 A^C * , jMESS 2 4 ISttwS 3 © WCCft^«>W*«9 

2 4^«fe@tt3©(8J(^S&|fe4BSP^^&WT'SJl^ 

* + > 1 Jl^>l*«ffi« 4 (?>^^(7>^tc AP 7 & 

^^^X^^^^'X(?>^^^^^^HltClt^^C 

[ 0 0 3 4] H7 (Cttd^ttC^ttf:^. COC'^^ X 

c?-#tf>iM nst*ttiAn 6 6 U r ««3 htfeO. * + > 
M- l Kl8W6W^t h^<?>BAP^2 OK J: -7 

SAP^2 O^SSSJEVCiTWftSti^^-CA-? 
fc . ? + > 1 fl>rt £BK ^±1S 4 fSjfI<7>^S^^ 2 , 

[ 0 0 3 5 ] C©J: ^(C«rit3n*^X^«E«««: 

r. ft^s o*iit>r^ + >^<- 1 P30c^"^x-?^ 

^X £ £M£T ^ 4 ^CC^E^H 2 4 g^fi 3 ®BB 

S3tiPHKi[>flE«SH3 4icmm^^)rt^m^^n 
&&*t,c commit »j r^tc jc 0 ^ x-?t««# 
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<»3h*t:*- + »<- i^tiiApe^^afeL/, tfJAPe 

*&. KOT*4#**>;<-irttc(t** 
t. 116 <b> fflADP2 0*T«Btt 

ifticmhs fttcW&m.®* 4 p - ? - & -em a 
p 6 is«ifei^^r»a&nft^6jittfl^ ^x 

Cii^J: -? TT^^M^ 4 £ WAP 6 -p tfijH^ 

SAP6ccM^<i, IHa < c3 > sc^TJi^c. WAP 
^2 0£±Ji^^£i*r * + 1 ©fflAP6£B3fe 20 

I/. ^X^Jg$^fcW^^4 4P^7--5 0C>@i6 

[0036] *3te, »i:^^M^^^^ci 
* &o ±iaoc- J: ^ b -CftSSlfil 3 4 tc V ^ & 

icitiAPe^pafeu fflAP6Wft>n- i^cc 
tefg^c £ »j tamsm s 4 fr^^gse 

Bfi««p£i£ii:U «^©ft4<PlKS£4«^£o * 
tc. ms < b > J: SAPP2 0 *TS*B* 

rttUfBHT*, £«c, as (c) r-^Tcfc^c. j*riE(7> 

&4t£7"7X^&3££*6T. -XOC, [MS Cd> tC^J: 40 

ffiAPP2 0£±W©ft$i«:* 1<7>S 
APS&^rT&o *(c. KAMI 0*«»$1«C<t 

J: 4 <0iK£«vna U, * + > > 1 ©BB A 

«[>j; 5tc Ltls^M^4 t^x^«Btaatc«»oi: 

[ 0 0 3 7] C ®^ftcr>»«JiH 1 <D4«t>iHtt©*ft 
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Stt4MSAn^^- * 1 ^©KOT*4«fcJWB 

■9<o*tciflAD e u v ? x^zmmiam 

<^^^X^^^^'X<D^^^S^^J«tC±^^>C 

J&frCfc&fcfltyC**, 5ft:. * -!<?>— # C-jKUM 
K. ^^>^'- l^^t*^fEl*?4Cr>^A^C>'? 1 ^>^'- 

1*CT*4*I^^^g«^o-^^5*jER4H 

jEK^C J: 0 S AP 6 ^ h 9 + > l AKtt«L@|9i 4 * 
« AT ^> i a- =? - 5 C^fetc J: t) SAP a ^ ^> ^ 
1^KW1#p4 i*c J: -^T, S 

ap a &mw?c$v>&&h 9 * > * 1 ^fl><*aaaji 4 

G>W AJtCX ^ t > - } ^ 1 **6C»*«e« 4 ^ffl ^ 
[0038] [19 OC^I^tdO^^^To C€'^7 x 
^ + 1 «>A#4>iMH5 1 tCfc*WS7k^tc«<,»x "J 

^ h s?ioap a 3^ap 7 Lnm?z>& *> nx^ 
oc. ^ > 1 <?>H^^±iaif=!*itc: onBrtjOE 1 

WHZtlXl**. a»AfflH»fns9ai*AP7&B^J:^ 

HH& 0 ^MAT^«A«Kflittd a ®flftt5 ZlClt, 
L» 7 ^*©^«ifi«AP4 03&SAP7 i 

Kit*** wt- <bf5j*iociHliK|g^i^ 

t > ^ 1 oifc^owm 5 1 wwjic ^if^^^ 9 <t u x 

m 9 13 t*^p a ^ ^ J: -5 tc o <>©-c* ^ 

tr. * * >^'- 1 5 1 ^*riai^s«aiiB!i« 

^ 9 b o>MM 5 3 tct*. K^tcjic^x y h 

Sfc. ?SA«8lfP*9 i)^i^^^'-!rtC'Ct-7 
- 5 &HfktcBI£iHtt a S titc 0 - ^ - & ^ 

[ 0 039] cc-j: ^(cjpissn&^x^aflaBfta* 
r. 0 ^3ic,r* + 1 P9tcv ^x-?*« 
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m £ <t —cc^esis 2 <l 3 ©eg cc 

3ai«p&eofc] , r&o cc'Cit, mess 2 £ mm 

i*&C£tcj:*)n-:7-5 £B£gfla D KBCCN 3 1* & 
m I 0 < a ) KtSTJ: ^cc. 8gflls«AD4 0 

as* ap ? ^6 ? * > x- 1 a KS&ess 4 &m 

5©±K*t#6ft, d -^-5 *OfcSS io 
i3 4^3n^, tU, ilO <!)) tC^TJ:^ 



1 rtfCttASfefcttfeSHM ttu - 



c © <*: ^ cc i/c l^silM £ 7 r ? x-?sass^g^ m& O 
[ o o 4 0] g ft, #©<£ 5 <f«at#tt*>iawr-s ci 20 

ifiX # ±12© £ ^ b *Ctt«Sf!5 3 4 tC v-y X-v & 

-5*BSiiBDR:ia*S0B*3'ti'Si««:, HIO (a) 

M'- 1 rttC^*HS.fS5 4 &^'A^&o 9- + >- >1 ^ 1 1*3^ 
A3^fc**MStt4iiP-^^5«>±iC3Ri*^. 
(?>©i^S?JCC J: 0 tt«£ffl 3 4 ft©H&* 
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Pi£2r"t-Mning^cwi^ $Eii2<h 

0*C4**53 2mmx]«r$ 1 6mmx^^4 0 0 mm<?>$ 
U S 3 0 4 ©fcx^ 7"tt«fistci)^i>. 5 mm©Jj*»t* 

tTi*. * I 4mix>xj&£4 00mm©SUS3 0 4<Mf 
l*^W^«aK:«*0 - 5 mm<Mt»WB3 2 
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